sall1 and sall4 repress pou5f3 family expression to allow neural patterning, differentiation, and morphogenesis in Xenopus laevis.
The embryonic precursor of the vertebrate central nervous system, the neural plate, is patterned along the anterior-posterior axis and shaped by morphogenetic movements early in development. We previously identified the genes sall1 and sall4, known regulators of pluripotency in other contexts, as transcriptional targets of developmental signaling pathways that regulate neural development. Here, we demonstrate that these two genes are required for induction of posterior neural fates, the cell shape changes that contribute to neural tube closure, and later neurogenesis. Upon sall1 or sall4 knockdown, defects are associated with the failure of the neural plate to differentiate. Consistent with this, sall-deficient neural tissue exhibits an aberrant upregulation of pou5f3 family genes, the Xenopus homologs of the mammalian stem cell maintenance factor Pou5f1 (Oct4). Furthermore, overexpression of pou5f3 genes in Xenopus causes defects in neural patterning, morphogenesis, and differentiation that phenocopy those observed in sall1 and sall4 morphants. In all, this work shows that both sall1 and sall4 act to repress pou5f3 family gene expression in the neural plate, thereby allowing vertebrate neural development to proceed.